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REMARKS 

Claims 1, 4, 6, 10-16, and 39-46 were under examination as of the issuance of 
the Final Office Action. In the Amendment to the Claims spanning pages 2 to 4 of 
this paper, claims 6, 10, 41, 45 and 46 have been amended and new claims 47 and 48 
have been added. Accordingly, upon entry of the amendments presented herein, 
claims 1, 4, 6, 10-16 and 39-48 will remain pending. 

Support for the foregoing claim amendments and the new claims may be found 
throughout the specification and originally filed claims. Specifically, support for the 
amendments to claims 6, 41, 45 and 46 can be found at, for example, page 24, line 31 
to page 25, line 5 of the specification. Support for new claims 47 and 48 can be found 
at, for example, page 29, lines 4-18 of the specification. 

No new matter has been added by these claim amendments or the introduction 
of the new claims. Any amendments to the claims have been made solely in the 
interest of expediting examination and in no way acquiescing to the validity of the 
Examiner's rejections. Applicants reserve the right to pursue the claims as originally 
filed in one or more further applications. 

Information Disclosure Statement 
The Examiner has indicated that references Dl and D2 cited in the PTO Form 
SB-08, submitted on July 28, 2005, were not considered. Pursuant to a telephonic 
conversation with Examiner Hutson on April 1 1 , 2006, Applicants re-submit herewith 
a copy of the PTO Form SB-08 filed on July 28, 2005 citing references Dl and D2. 
Applicants respectfully request that the Examiner initial the PTO Form SB-08 and 
return a copy of the initialed form to Applicants to signify that references Dl and D2 
cited therein have been considered and made of record in the present application. 

Acknowledgement of the Examiner 9 s Withdrawal of the Objection to the 

Specification 

The Examiner has withdrawn the previous objection to the specification. 

However, the Examiner states that the rejection was withdrawn 

because it is recognized that sequences at least 60% homologous to each other 
do typically remain hybridized to each other when hybridization conditions are 
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under stringent conditions, and when those sequences are at least 90% or 95% 
homologous to each other. As sequences which are at least 90% or 95% 
homologous to each other, are at least 60% homologous to each other, the 
objection is withdrawn. 

Applicants gratefully acknowledge the Examiner's withdrawal of the previous 
objection to the specification and respectfully submit that one skilled in the art would 
appreciate that sequences of even 60% homology to each other are capable of 
hybridizing to each other under stringent hybridization conditions, as evidenced, for 
example, by U.S. Patent No. 6,436,684. 

Rejection of Claims 6 y 10-16 and 41-46 Under 35 U.S.C. §112, First Paragraph 

The Examiner has rejected claims 6, 10-16 and 41-46 under 35 U.S.C. § 1 12, 
first paragraph as not being sufficiently enabled. In particular, the Examiner is of the 
opinion that the specification 

does not reasonably provide enablement for any isolated nucleic acid molecule 
[comprising] a nucleotide sequence which is a mere 90% identical to the 
nucleotide sequence of SEQ ID NO: 1, wherein said nucleic acid molecule 
encodes a polypeptide which is capable of functioning as an extracellular 
nuclease, and vectors and host cells comprising said nucleic acid.. . 
[Applicants are reminded that the current rejection is based on a lack of 
enablement, not a lack of written description. Second while examples in the 
Revised Interim Written Description Guidelines Training Materials are helpful 
for using to determine if a claimed genus is adequately described, they are only 
guidelines, and in addition to any guidelines for written description or 
enablement, a number of other application specific variables must be 
considered in order to determine whether a claimed genus is adequately 
described and sufficiently enabled. . . 

Applicants traverse the foregoing rejection for the following reasons. Once 
again, Applicants direct the Examiner's attention to Example 14 of the Written 
Description Guidelines, which states that claims directed to sequences of 95% identity 
to a disclosed sequence and characterized by a particular function are sufficiently 
enabled in accordance with 35 U.S.C. § 1 12, first paragraph, where the specification 
discloses an assay for identifying such sequences. Indeed, the present specification 
provides extensive guidance for making and identifying such sequences, for example, 
in Examples 4-9 at page 51, line 32 to page 57, line 27 of the specification and in 
Example 1 1 at page 58, line 28 to page 60, line 10 of the specification. Specifically, 
at page 51, line 32 to page 53, line 18, Applicants teach methods for the in vivo 
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mutagenesis of bacterial strains and methods of transferring mutated nucleic acid 
molecules (e.g., of 95% identity to the nucleotide sequence of SEQ ED NO:l) into 
such bacterial strains. In addition, at page 53, line 20 to page 54, line 6, Applicants 
teach assays for assessing the expression of the mutated protein in the bacterial 
strains. At page 56, lines 4-31, Applicants teach assays for assessing the function and 
activity of the mutated protein (e.g., to determine whether the mutated protein retains 
extracellular nuclease activity). Furthermore, at page 56, line 33 to page 57, line 27, 
Applicants teach methods for determining the effect of the mutated protein on the 
production of the desired product, for example, methionine, from cultured bacteria. 
Additionally, at page 58, line 28 to page 60, line 10, Applicants teach techniques for 
identifying sequence identity, for example, for identifying sequences of at least 95% 
or 97% identity to SEQ ED NO: 1 . Clearly, the specification provides extensive 
teachings to enable one skilled in the art to design and assess the activity of sequences 
of 95% or 97% identity to those of SEQ ID NO: 1 . 

Moreover, Applicants submit that, even though Example 14 is part of the 
Written Description Guidelines and not the Enablement Guidelines, this example does 
state explicitly that one skilled in the art would be able to generate a nucleotide 
sequence of 95% identity to another nucleotide sequence using only routine 
experimentation. Specifically, the relevant section of Example 14 provides that 
"ftjhe procedures for making variants of SEQ ID NO: 3 are conventional in the art 
and an assay is described which will identify other proteins having the claimed 
catalytic activity. Moreover, procedures for making variants of SEQ ID NO: 3 which 
have 95% identity to SEQ ID NO: 3 and retain its activity are conventional in the art" 
(Emphasis added). 

Accordingly, while the Written Description Guidelines are generally directed 
to describing the standard for satisfying the written description requirement, in this 
particular example, the Guidelines clearly provide guidance on the USPTO's position 
regarding a key question for determining whether the enablement requirement has 
been satisfied: would it be routine for one of skill in the art to generate a sequence 
with 95% identity to a specified nucleotide or amino acid sequence and which retains 
the activity of the specified nucleotide or amino acid sequence? The answer to that 
question, as provided by the USPTO, is: yes. The Guidelines provide that claims to 
sequences of 95% identity with a functional limitation are sufficiently enabled where 
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the specification provides assays for the identification of such sequences having the 
requisite function. Accordingly, because it is conventional, z.e., routine, to make 
nucleotide or amino acid sequences of at least 95% identity to a specified nucleotide 
or polypeptide molecule and because the instant specification provides assays for 
identifying such sequences having the desired activity (as detailed above), one of skill 
in the art would be able to make and use the claimed invention using only routine 
experimentation. 

The Examiner is further of the opinion that 

the specification does not establish: (A) regions of the protein structure which 
may be modified without effecting "extracellular nuclease" activity; (B) the 
general tolerance of "extracellular nuclease" to modification and extent of 
such tolerance; (C) a rational and predictable scheme for modifying any amino 
acid residue of an "extracellular nuclease" with an expectation of obtaining the 
desired biological function; and (D) the specification provides insufficient 
guidance as to which of the essentially infinite possible choices is likely to be 
successful. Because of this lack of guidance, the extended experimentation 
that would be required to determine which substitutions would be acceptable 
to retain the "extracellular nuclease" activity claimed and the fact that the 
relationship between the sequence of a peptide and its tertiary structure (i.e. its 
activity) are not well understood and are not predictable. . it would require 
undue experimentation for one skilled in the art to arrive at the majority of 
those nucleic acid molecules of the claimed genus encoding polypeptides with 
the claimed "extracellular nuclease" activity. 

Applicants respectfully submit that, in view of the teachings in the present 
application and the general knowledge in the art at the time of the filing of the present 
application, it would have been well within the ability of a skilled artisan to make and 
use sequences of at least 95% identity to the nucleotide and amino acid sequences of 
SEQ ID NOs:l and 2, respectively. Indeed, the identification and manipulation of 
certain residues, without affecting protein function, would have been well within the 
ability of one skilled in the art. To begin with, Applicants submit that conserved 
domains among nucleases were determinable by comparison of the claimed sequences 
to homologous sequences known in the art at the time of the filing of the present 
invention. For example, Applicants direct the Examiner's attention to GenBank 
Accession Nos. AAB39273 (published December 24, 1996) and AAF12592 
(published November 16, 1999), submitted herewith as Appendices A and B, 
respectively, both of which disclose the nucleic acid and corresponding amino acid 
sequences of extracellular nucleases. Accordingly, upon comparison and 
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identification of conserved domains among SEQ ID NO:2 and these aforementioned 
sequences, one of skill in the art would be able to determine those nucleotide and 
amino acid residues which could be manipulated without affecting protein function. 

Moreover, Applicants submit that the specification teaches the manipulation of 
sequences of the invention (for example, SEQ ID NOs:l and 2) without affecting the 
function of the sequences. Specifically, the specification teaches random mutagenesis 
techniques such as saturation mutagenesis (for example, as described at page 5 1 , line 
32 to page 53, line 18 and page 28, line 28 to page 30, line 19 of the specification) and 
subsequent assays for identifying the function of the mutagenized protein (for 
example, as described at page 56, lines 4-31 of the specification) to identify 
mutagenized sequences which retain extracellular nuclease activity. Specifically, the 
specification states 

one of ordinary skill in the art will further appreciate that changes can be 
introduced by mutation into a nucleotide sequence of Appendix A, thereby 
leading to changes in the amino acid sequence of the encoded RRP protein, 
without altering the functional ability of the RRP protein. For example, 
nucleotide substitutions leading to amino acid substitutions at "non-essential" 
amino acid residues can be made in a sequence of Appendix A. . . mutations 
can be introduced randomly along all or part of an RRP coding sequence, such 
as by saturation mutagenesis, and the resultant mutants can be screened for an 
RRP activity described herein to identify mutants that retain RRP activity. 
Following mutagenesis of one of the sequences of Appendix A, the encoded 
protein can be expressed recombinantly and the activity of the protein can be 
determined using, for example, assays described herein (see Example 8 of the 
Exemplification), (see page 28, line 29 to page 30, line 19 of the 
specification). 

Accordingly, because the specification teaches techniques for random 
mutagenesis of sequences without affecting function and corresponding assays for 
determining the activity of the mutagenized sequences, and, further, because 
conserved domains could be determined, for example, by comparison to sequences 
known in the art at the time of the filing of the present application, one of skill in the 
art would be able to make and use the claimed invention using only routine 
experimentation. 

Accordingly, Applicants respectfully request reconsideration and withdrawal 
of the rejection of claims 6, 41, 45, 46, and claims depending therefrom, under 35 
U.S.C. § 112, first paragraph. 
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CONCLUSION 



Applicants believe that the foregoing amendments and remarks render the 
application in condition for allowance. If a telephone conversation with Applicants' 
Attorney would expedite the prosecution of the above-identified application, the 
Examiner is urged to call the undersigned at (617) 227-7400. 

The Commissioner is hereby authorized to charge any deficiency in the fees 
paid herewith, or credit any overpayment, to Deposit Account No. 12-0080, under 
Order No. BGI-130CP, from which the undersigned is authorized to withdraw. 



Dated: April 18,2006 Respectfull^ubjH^ted, 

By„ 



Maria Laccotripe Zacharakis, Ph.D., 
Registration No.: 56,266 
Attorney for Applicants 
LAHIVE & COCKFEELD, LLP 
28 State Street 

Boston, Massachusetts 02 1 09 
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BLink, Conserved 
Domains, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOURCE 

KEYWORDS 

SOURCE 

ORGANISM 



linear BCT 24-DEC-1996 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
FEATURES 

source 



Protein 



Region 



Region 



Region 



CDS 



AAB39273 1070 aa 

nuclease . 

AAB39273 

AAB3 9273 .1 GI : 118504 9 

locus AEONUCH accession L76304.1 



Aeromonas hydrophila 
Aeromonas hydrophila 

Bacteria; Proteobacteria; Gammaproteobacteria ; Aeromonadales ; 
Aeromonadaceae ; Aeromonas. 
1 (residues 1 to 1070) 
Dodd,H.N. and Pemberton, J.M. 

Cloning, sequencing, and characterization of the nucH gene encoding 
an extracellular nuclease from Aeromonas hydrophila JMP636 
J. Bacteriol. 178 (13), 3926-3933 (1996) 
8682799 

Location/ Qualifiers 
1. .1070 

/ organism^ "Aeromonas hydrophila" 
/strain="JMP636" 
/ db_xre f = " t axon : 644 " 
/clone="PJP9521" 
1. .1070 

/ product = " nuclease " 
470. . >593 

/region_name= "deoxyribonuclease 1 11 
/ note= "DNaselc" 
/ db_xr e f = " CDD : 24288 " 
830. .928 

/region_name= "Domains in Na-Ca exchangers and 
integrin-beta4 " 
/note=:"Calx_beta M 
/ db_xre f = " CDD : 22716 " 
941. .1042 

/ r eg ion_name= "Domains in Na-Ca exchangers and 
integrin-beta4 " 
/note="Calx_beta" 
/ db_xr e f = " CDD : 22716 " 
1 . . 1070 
/gene="nucH" 

/coded_by="L76304 . 1 : 199 . . 3411" 

/experiment- "experimental evidence, no additional details 
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recorded" 

/ trans l__table= 11 

ORIGIN 

1 msgrhsllal svalalsgqa qaqlliteyl egsgnnkale Isnldnsald ltpyrlalya 
61 ndrtlaagpt nnlalqgtla pgaslvlgap lgtarnpgqg qpdqrqpgvq rrrwvsalsg 
121 deivdsvgqi gvdpgtawvs gavstldmtl rrkasvntgr vdataafdpa aeylgfarde 
181 aaglvcsged ncdgnqppaf acpvdslipv paiqgsgert plvppdkfes etsyptrgvl 
241 tqwsalykg ffiqdlqgdg dpassdalfv qsnqtnpalv pgaevcvsgk vkeyynqtql 
301 sademtvtqp mvglvpavdl vpvagesltt llerhegmrv rlvpasslw trnfsfdyer 
361 qaqqpgaglr gaphqvdpev pgheragepv eraqpgepag ggdgcqgagr raalvsrlrc 
421 ragvsahrrs leqsgggigy sydfyrlvad nkispvdvdh sgwdrvetpe laaagdlrva 
481 sfnvlnfftt wggdanptn snrgaltvge felqrtkivs aitrlnadw glmeiedngy 
541 gnnsaianlv galnaalpde qdhyafvhsp ddqpmgtdai tvgliyrpak vslegaaqli 
601 plplqvaeav dgadkpvsir qgmrdsllqr ftspkgdvpl tlwnhlksk gsacyedypd 
661 yvtadpldgq ghcnalrvsa akvlgerlkq epgdllvigd lnaygledpv rvltdydpaa 
721 qsrqimsaaf tqlagqpyee qatamgkgag linlntqfhg tdtysysyeg elgnldhala 
781 npslakkwg iedwhinsae snffeygkky sgqlgksegp fsasdhdpvl vaiqyplppt 
841 gelslttsaa nveegstltl avqrkggsrg aasvswsvqy gsadrqdlap lsgvlnwsdg 
901 deqdktlqip tlsdtknegd etftlllqda sgatlgaqsq tlvtikdkia pstiamqsav 
961 irvnegqwlv evplvrsgdl skparaqlpl dgmtprwgld flpwlgqsvs wpageggvks 
1021 ikvlfiddwf vepteqfrvs lsrlqgaegg esqtrveiqd ndkpwcpfar 

// 

Disc laime r | Write to the Help Desk 
NCBI | NLM | NIH 
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Domains, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOURCE 

KEYWORDS 

SOURCE 

ORGANISM 

REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REFERENCE 
AUTHORS 



TITLE 
JOURNAL 

COMMENT 
FEATURES 

source 



AAF12592 1067 aa linear BCT 16-NOV-1999 

extracellular nuclease, putative [Deinococcus radiodurans] . 
AAF12592 

AAF12592.1 GI:6460888 

locus AE001826 accession AE001826 . 1 

* 

Deinococcus radiodurans 

Deinococcus radiodurans 

Bacteria ; Thermus/Deinococcus group ; Deinococcales ; Deinococcus . 

1 (residues 1 to 1067) 

White, O., Eisen,J.A., Heidelberg , J. F . , Hickey, E . K. , Peterson, J. D . , 
Dodson,R.J., Haft,D.H., Gwinn,M.L., Nelson, W.C., Richardson, D . L . , 
Moffat,K.S., Qin,H., Jiang, L. , Pamphile , W . , Crosby, M. , Shen,M., 
Vamathevan, J. J. , Lam, P., McDonald, L., Utterback, T . , Zalewski,C, 
Makarova, K. S . , Aravind,L., Daly, M. J., Fraser,C.M. et al . 
Genome sequence of the radioresistant bacterium Deinococcus 
radiodurans Rl 

Science 286 (5444), 1571-1577 (1999) 
20036896 

2 (residues 1 to 1067) 

White, O., Eisen,J.A., Heidelberg, J . F . , Hickey, E.K., Peterson, J . D . , 
Dodson,R.J., Haft,D.H., Gwinn,M.L., Nelson, W.C., Richardson, D . L . , 
Moffat,K.S., Qin,H., Jiang, L. , Pamphile, W., Crosby ,M., Shen,M., 
Vamathevan, J.J. , Lam, P., McDonald, L., Utterback, T . , Zalewski,C, 
Makarova, K. S . , Aravind,L., Daly,M.J., Minton,K.W., 
Fleischmann, R.D . , Ketchum, K. A. , Nelson, K.E., Salzberg,S., 
Smith,H.O., Venter, J. C. and Fraser,C.M. 
Direct Submission 

Submitted ( 02 -NOV- 1999) The Institute for Genomic Research, 9712 
Medical Center Dr, Rockville, MD 20850, USA 
Method: conceptual translation. 

Location/Qualif iers 

1 . . 1067 

/ organism= "Deinococcus radiodurans 
/strain="Rl" 
/ db_xr e f = " t axon : 1299 " 
/plasmid="MPl" 



Protein 



Region 



/note= "megaplasmid" 
1 . . 1067 

/product="extracellular nuclease, putative" 
513 . . >680 

/ r e g i on_name = " deoxy r ibonu c 1 e a s e I " 
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/note="DNaseIc n 

/ db_xre f = " CDD : 2428 8" 
Region 909..>1066 

/region_name="Predicted extracellular nuclease [General 

function prediction only] " 

/note="COG2374" 

/ db_xr e f = » CDD : 12046 " 
CDS 1 . . 1067 

/gene="DRB0067" 

/coded_by="AE001826 . 1 : 78759 . . 81962 " 

/note="similar to PID:1185049 percent identity: 55.32; 
identified by sequence similarity; putative" 
/transl table-11 

ORIGIN 

1 msgkraanal llagllalsa cgsqqpagtg aavpapgpvt sgtsrsslgv yqlslsgags 
61 aikqasvqrl gaqatevggl sfksnnygyy vdssnntlrm watfdvtnts dqplaaptfi 
121 pvdtegaggt igttafknvr yfdgsdassr apllafdssn dpktavktql lrdldsgsvq 
181 vnlpaglqla gtshtgwkmg alpagatgqv tlaasipaas nsqdnpfsfd lvftvadnvp 
241 sttltnigav qgqtpggdrp aaltgaqtie gwtavepgl sgffvqeegi dadrdettsd 
301 glfvycaasc palsagdrvr vsgtvaeygg atqmtaptvt kllsglalpp aaelklpldk 

3 61 tqqeryegmr vrfpetltit nnytygrygq ldlsnagrmf nptngnasas eqstitlddg 
421 vsaqnpldln ylsaertrrt gdtvtglsgv whsvanqpml epegavefvs ansrasnalp 

4 81 hdvggslrvg ganvlnyftt yggstdrgan nagelarqra kmattlttln advlslmevq 
541 nngdtalndl vaalnekaga gtyaavttgs vgtdaikvai iykpskvtpv gqfmtdnnsv 
601 fsrppvaqtf rdkttggvfs vianhlkskg scptsgdvdt gqgcwnqlrv rqaqallgfv 
661 dtvkqksgdq dvlllgdfna ygaedpikvl qgggfeslnl ripaedrysy qfnglfgyld 
721 halasqnlsa qvsgitewhv nsdepviady ntefkkvagc tgtnctgidl fdptnpfras 
781 dhdpvlvgln ltadagttpt papttalsan psaltvtagg aavsstltts tqnysgadft 
841 vstqnsaglt vapsatsvsp ngtftvsvta pagtaagtyp vtvtttgagg ltatatlnvt 
901 vsvggtppps stgsdliise yvegtsnnka lefynptant ldlsaytvel yangatkatn 
961 tqkltgslap gavlvlvngs avpelkargt vssvtnfngd daivlkksgv vidsfgqvgv 

1021 qsmwgadvtl rrksgivsgd snpndpfsaa tewdsfpvdt fdglgsr 

// 

Disclaimer | Write to the Help Desk 
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